October 13, 1995, now abandoned, which is in turn a continuation of application number 
08/251,349, filed May 31, 1994, now abandoned. -. 



In the Claims 



Please cancel claims 1-25. 



Please add new claims 26-80 as follows: 



26. \ A method for forcing cardiac output during hemodynamically compromising malfunction 
in a paHent, comprising the steps of: 

(a\ positioning a plurality of electrodes proximate portions of a patient's heart so that 
the eftorodes may deliver electrical pulses which will be transmitted through the 
patient' ssheart; 

(b) prcXiding circuitry for detecting the presence of a hemodynamically 
compromisingSJial function in the patient; 

(c) detecting \e presence ofjiejiiod^amically compromising malfunction in the 

patient; 

(d) delivering electrical cur/eiU^ulses through the patient's heart, via said electrodes 
after detecting hemodynamjca/rfcompromising malfunction, said electrical current 
pulses having a voltage lessen a normal defibrillation voltage level, to force 
contraction in the patient's chusCtes ancM> facilitate a minimum level of cardiac output 
until cessation of the hemc/lynami&dly compromising malfunction or until other medical 
intervention is provided; and 

(e) delivering further medical intervention if the desired minimum level of cardiac 
output has not occurred, said medical intervention comprising delivering at lease one 
defibrillation pulse to the patient following a pVality of said electrical current pulses. 



37. The method of claim 26, further comprising the steps of reassessing the presence of an 
henV)dynamically compromising malfunction at predetermined intervals and terminating said 
deliveV of electrical current pulses or defibrillation pulses if the hemodynamically 
compromising malfunction is no longer present. 

28. The method of claim 26, in which each electrical current pulse has a voltage of between 
10and 350 vo\s. 

29. The methoNd of claim 26, further comprising the steps of monitoring cardiac output and 
adjusting said electftcal current pulse with respect to amplitude to maintain a predetermined level 
of cardiac output, thereby conserving electrical energy. 

30. The method of claim 26, wherein a plurality of said electrical current pulses have 
rounded edges. \ 

3 1 . The method of claim^fo further comprising the step of forming a plurality of said 
electrical current pulses p a train of ip to 5Q/narrow pulses. 

32. The method of claim 26, wftprein said the electrical current pulses are between 2 and 100 
ms in width / \ / 

33. The method of claim 26, vlheremthe step of delivering electrical current pulses 
comprises delivery of a plurality of pulses v^iich are greater than about 250mA. 

34. The method of claim 26, wherein said stV> of delivering electrical current pulses is 
performed immediately after detecting tachyarrhythmia. 



35. The method of claim 26, wherein said defibrillation pulse is delivered to the patient 
internally. 
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A method for producing minimal cardiac output on an emergency basis in a patient 
experiencing arrhythmia, comprising the steps of: 

positioning a plurality of electrodes to enable delivery of electrical pulses which 
wilVbe transmitted through portions of the patient's heart; 

(b) \ providing means for detecting the presence of arrhythmia in the patient; 

(c) detecting the presence of arrhythmia in the patient; 

(d) delivering a defibrillation pulse within the patient's body; and 

(e) delivering electrical current pulses through the patient's body, via said electrodes 
after said defibrillation pulse delivery and after detecting arrhythmia, said electrical 
current pulses hawng a voltage greater than that which would only pace the heart and less 
than that which would defibrillate the patient's heart, so as to force some contraction in 
the patient's heart. vvhWeby a minimum level of cardiac output is maintained until 
cessation of the arrhythmia or until other medical intervention is provided. 



37. The method of claim 36, in which the power supply provides electrical current pulses 
through the electrodes in a voltage ran\e of greaj^ruian abourkO volts and less than about 350 
volts. 

38. The method of claim 36, in whj£h the\rrhyt^mia incudes either tachycardia, asystole, or 
bradycardia. 

39. The method of claim 36 in which the arrhyfr\mia is of an asysj/le type relating to absence 
of cardiac contraction. 

40. The method of claim 36, further comprising the sibp of electronically interfacing said 
means for detecting the presence of arrhythmia in the patierr^with said other medical 
intervention. 



41 . The method of claim 36, wherein the step of delivering electrical current pulses 
comprises delivery of a plurality of pulses which are greater than about 250mA. 
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An at least partially implantable system, for internal use on a human body, for 
maintaining some cardiac output of a patient's heart during hemodynamically compromising 
malfunction using electrical forcing fields, comprising: 
(a\ power supply ; 

(b) \ arrhythmia detector connected to said power supply; 

(c) V pulse delivery circuitry connected to said power supply for delivering multiple 
electricarscurrent pulses through portions of the patient's upper body; 

(d) outW control circuitry connected to said arrhythmia detector, said power supply, 
and said pulseVdelivery circuitry for controlling the delivery of multiple electrical current 
pulses to the parent's upper body after the detection of arrhythmia, said electrical current 
pulses having a voltage level less than the voltage necessary to defibrillate the patient, 
said output control circuitry providing pulses suitable for only producing contraction in 
the patient's body sufficient to maintain a levejji££ardiac output which is a fraction of 
the normal maximum caraiac outputjjfffil cessation of uie hemodynamically 
compromising malfunctiorW until other fnedical intervention is provided; and 

(e) internal defibrillationyieans cooperating with staid output control means and 
adapted for delivering at lea/t o\ie internal defibrillation pulse to the patient's body . 



43. The system of claim 42, in 



between about 60 and 200 beats pe\r minute. 



which said electrics 



lses are delivered at a rate 



44. The system of claim 42, further comprising cardiac outmd sensing means. 

45. The system of claim 42, in which thVeie^ctnca^c^ pulses are composed of several 
smaller pulses. 

46. The system of claim 42, further comprising a blood pressure monitoring sensor connected 
to said arrhythmia detector. 



47. The system of claim 42, in which the electrical current pulses are between 2 and 1 00 ms 
in width . 
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18. The system of claim 42, in which said blood pressure monitoring means monitors cardiac 
output and further comprises means for adjusting said electrical current pulse amplitude by said 
outpu\control circuitry output control circuitry to maintain an optimum therapy for maintaining 
cardiac Vitput. 

49. The\stem of claim 42, in which the electrical current pulses are between 2 and 50 ms in 
width. 

50. The system 0{ claim 42, in which said electrical current pulses are each a train of at least 
\\y 10 narrow pulses. 

5 1 . The system of claim\42, in which said arrhythmia detector comprises means for 
reassessing the presence of heViodynamically compromising malfunction at predetermined 
intervals and stopping said electrical curarffpulsesMwith said output control circuitry if the 
hemodynamically compromising m^minction i/ no/longer present. 



52. The system of claim 42/in which said an/hythmia detector reassesses the presence of 
hemodynamically compromis/ng malfunc\^pn>and cardiac output at predetermined intervals and 



adjusts said electrical current 
reassessment. 



53. The system of claim 42, in which 



pulses with se^output coTrteoJ circuitry according to said 



said powe\supnJy and said output control circuitry 
deliver said electrical current j\ulses at a lqveis^o maint)fc(n cardiac output for at least about 30 
minutes. 



54. The system of claim 42, whe\in s#d output control circuitry delivers said electrical 
current pulses at a voltage between 10 and 350 volts. 
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>D. The system of claim 42, in which the power supply, the output control means, and the 
hemodynamically compromising malfunction detector operate to produce a cardiac output of 
between about 10% and about 90% of the normal maximum cardiac output for the patient. 

56. Th\ system of claim 42, in which the power supply, the output control means, and the 
hemodynamically compromising malfunction detector operate to produce a cardiac output of 
between aboun20% and about 80% of the normal maximum cardiac output for the patient. 

57. The systemW claim 42, in which the power supply, the output control means, and the 
hemodynamically compromising malfunction detector operate to produce a cardiac output of 
greater than about 30%W the normal maximum cardiac output for the patient. 

58. The system of claim^2, wherein the electrical current pulses are between 50 and 200 
volts. 

59. An implantable device for iuaintaining some^rcliac output of a patient's heart during 
malfunction using electrical forcing Kelds, coolprising: 



(a) power supply for providinkpowe/ to pulse delivery circuitry , hemodynamically 
compromising malfunction dete£tor,\ndputput/ontrol circuitry ; 

(b) hemodynamically comrtromisin^ma]^unction detector operatively connected to 
said power supply; 

litry opej-ativ^ly connected/to said power supply for 
delivering multiple electrical current pulses through po/tions of the patient's upper body, 
said multiple electrical pulses cdmprisr^g cardiac\$*€rapy responsive to the particular 
patient's cardiac malfunction; 

(d) output control circuitry ope^vely connecteckto said hemodynamically 
compromising malfunction detector, said power supply Vnd said first pulse delivery 
circuitry for controlling the delivery of multiple electricaPcurrent pulses to the human 
heart after the detection of malfunction; said electrical current pulses having an amplitude 
suitable for delivery through portions of the patient's upper body and for contributing to 
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jhe mechanisms that produce contractions in the patient's muscles which cause only a 
action of the normal maximum cardiac output but enough cardiac output to maintain 
iiac viability until cessation of the malfunction or until other medical intervention is 
provided; and 

(e) Nsecond pulse delivery circuitry operably interfaced with at least said output 
control cVcuitry for delivering at least one defibrillation pulse to the patient's body when 
further medical intervention is required. 

60. The device of ctaim 59 in which the amplitude of the electrical current pulses is greater 
than 20 volts and less tha\a cardiac defibrillating voltage. 

61 . The device of claim 5\in which the voltage is less than about 200 volts. 



62. The device of claim 59 in which the 



is less than about 350 volts. 



63. The device of claim 59 in wtoojuhe electrical purrent pulses are composed of several 



smaller pulses. 

64. The device of claim 59, in which 
greater than about 140 mA. 

65. The device of claim 59, in wlrjch said 
between 2 and 100 ms in width. 




ent pulses comprise pulses which are 



rrent pulses comprise pulses which are 



66. The device of claim 59 in which the\l£ctrical current pulses are composed of up to 50 
smaller pulses 



67. A method for providing hemodynamic output of a heartNduring a hemodynamically 
compromising malfunction, comprising the steps of: \ 



patient; 



(a\ positioning a plurality of electrodes in a patient's body proximate the patient's 
hearpeo that the electrodes may deliver or receive electrical pulses transmitted through 
portionk of the patient's upper body and heart; 

(b) providing circuitry for detecting the presence of hemodynamically compromising 
malfunctiomin the patient; 

(c) detecting the presence of hemodynamically compromising malfunction in the 

(d) delivering aVirst series of electrical current pulses for a first period of time via 
said electrodes after detecting the malfunction; said electrical current pulses having a 
voltage less than a norm\l defibrillation voltage level but enough to force hemodynamic 
activity by mechanical ana\electrical responses of the patient's body to facilitate 
contractions in the patient's hody and to facilitate a minimum level of cardiac output; 

(e) determining the output status of the heart; 

(0 if the output status of the heart requires, then delivering at least one electrical 
defibrillation pulse having a voltageNlevel sufficient to defibrillate the patient's heart; and 
(g) determining the output status oNfthe heart. 



68. The method of claim 67, in which the elepSpcal cu/ren\ pulses are composed of up to 50 
smaller pulses. 



69. The method of claim 67, in which t/ie electrica^u^r^pulses are composed of several 
smaller pulses. 



70. The method of claim 67, in which 
are between 2 and 100 ms in width 



;aid electrical current oulses comprise pulses which 



7 1 . The method of claim 67, in which the e^ectriqfl current pulse\ are timed to coincide with 
the natural pumping of the patient's atria. 



72. The method of claim 67, in which the electrical current pulses are\of a voltage between 
10 and 350 volts. 
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A method for providing hemodynamic output of a heart during arrhythmia, comprising 
the s\eps of: 

a) positioning a plurality of electrodes within portions of a patient's body proximate 
th\ patient's heart for delivery or receipt of electrical pulses transmitted through portions 
of tire patient's upper body and heart; 

(b) \providing means for detecting the presence of hemodynamic ally compromising 
malfunction in the patient; 

(c) detecting the presence of hemodynamically compromising malfunction or low 
cardiac outpu\in the patient; 

(d) delivering a first series of electrical current pulses for a first period of time, 
through the patienYs heart, via electrodes after detecting said arrhythmia, said first series 
of electrical current Vilses comprising at least one electrical current pulse having a 
voltage level suitable fbr defibrillating the patient's heart; and 

(e) delivering a second series of electrical current pulses for a first period of time, 
through a portion of the patent's upper body^rfaTie&rt, via said electrodes after detecting 
arrhythmia; said second seriesVf electoral current p/ilses comprising a plurality of pulses 
having a voltage level less than aNiornial defibrillation voltage level but enough to force 
hemodynamic activity by contra^io\ of the^atk/t's heart and to facilitate a minimum 
level of cardiac output. 



74. The method of claim 73 in vvfiich the ejfectrnqal current pdlses are composed of several 
smaller pulses.. 

75. The method of claim 73 in wru^h^e arrhythmia is\pf an asystole type relating to absence 
of cardiac contraction. 



76. The method of claim 73, in which the pulse widths of saifij second series pulses are 
between about 1 ms and about 50 ms. 
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iV7. The method of claim 73, in which the pulse widths of said second series pulses are 
greater than about 2 ms and less than about 100 ms. 

78. \ method for conducting emergency electrical cardiac output in a human, comprising the 
steps of: 

(a) \providing means for detecting the presence of hemodynamically compromising 
malfunction in the patient; 

(b) detecting the presence of hemodynamically compromising malfunction in the 

patient; 

(c) deliverin^lectrical current pulses through the patient's body to the patient's 
heart via electrodes\after detecting the malfunction, at a voltage level of less than a 
defibrillating voltage Wei, to fo^e€*corttraction in patient muscles and to facilitate a 
minimum level of cardia\output untj/f cessation of the hemodynamically compromising 
malfunction or until other medical intervention is provided; and 



(d) providing further rmedi^al in 



pulses through the patient 



s bodyKs 



pulse having a voltage level suffice 



79. The method of claim 78 in 



by delivering a series of defibrillation 
lid series comprising at least one electrical current 
t to defibrillate the patient's heart. 



which tk;e ekctricamirrent pulses are delivered at a rate of 



less than about 200 pulses per minute. 



SO. The method of claim 78 further comprising a th\d series of cardiac current pulses to the 
heart to assist cardiac function. 



REMARKS 

The present communication responds to the Office Action mailed August 2, 2001 for the 
above-identified application. The Examiner indicated that the Applicants did not include a 
specific reference in the first sentence of the specification to prior applications to which the 
claim priority. The Examiner also issued a restriction requirement regarding claims 1-25. 
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